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Summary 

In  computer  assisted  exercises  aimed  at  staffs  and  commanders  operating  in  NATO  headquarters,  simulation 
models  are  used  by  response  cell  personnel  to  represent  the  behaviour  of  the  forces  that  they  are  commanding. 
Exercise  directing  staff  and  personnel  managing  other  forces  involved  in  the  exercise  interact  with  the  simula¬ 
tions  to  complete  the  representation  of  the  behaviour  of  the  world  that  is  relevant  for  the  achievement  of  the  ex¬ 
ercise  objectives.  Hence  the  quality  of  the  exercise  depends  heavily  on  the  quality  of  the  personnel  that  interact 
with  the  simulation  environment.  Their  ability  to  understand  and  interpret  the  intentions  of  the  exercising  staff 
and  to  provide  them  with  relevant  information  through  their  regular  command  and  control  information  systems  is 
critical  to  the  success  of  an  exercise.  Due  to  the  increasing  number  of  different  aspects  of  the  real  world  and  as¬ 
sociated  scenarios  that  need  to  be  exercised,  the  range  of  activities  represented  in  the  simulation  models  and  the 
breadth  and  depth  of  knowledge  of  the  personnel  who  operate  them  must  grow  and  adapt  rapidly.  However  the 
time  to  develop  new  simulation  models  and  to  adapt  existing  ones  to  new  requirements  has  not  been  reduced 
considerably  in  the  last  decade.  The  availability  of  highly  qualified  personnel  to  interact  with  simulations,  repre¬ 
sent  subordinate  commanders  and  staffs,  intelligent  opponents  and  interested  third  parties  is  limited  in  both 
numbers  and  time.  So  although  considerable  improvements  have  been  made  in  the  preparation  of  the  simulation 
environments  to  meet  exercise  objectives,  most  computer  assisted  exercises  suffer  from  poorly  trained  response 
cell  and  other  forces  personnel.  Also  the  reduction  in  the  size  of  forces,  the  greater  effect  and  effectiveness  of 
weapons  and  the  importance  of  inflicted  damage  causes  individual  tactical  decisions  and  actions  to  have  a  major 
impact  on  the  battlefield  and  the  exercise.  Therefore,  the  ability  to  incorporate  automated  representations  of 
autonomous  planning  and  decision  making  and  real  time  conduct  of  operations  will  be  critical  in  overcoming 
these  problems.  Equally  important  will  be  the  development  of  intelligent  information  presentation  entities  capa¬ 
ble  of  interfacing  with  small  numbers  of  simulation  operators  and  with  real  world  command  and  control  infor¬ 
mation  systems.  It  appears  that  progress  in  the  representation  of  computer  generated  forces  and  human  behaviour 
modelling  may  allow  these  capabilities  to  be  developed.  The  ability  to  enable  them  to  go  beyond  reproducing 
known  behaviour  according  to  established  patterns  and  display  some  form  of  creative  thinking  and  unanticipated 
behaviour  will  be  essential  in  making  them  effective  for  any  length  of  time. 


1  Current  Practice  of  CAX  in  NATO 

“A  computer  assisted  exercise  (CAX)  is  a  Command  Post  Exercise  in  which  computer-based  simulation  models 
are  used  to  place  commanders,  staffs  and  their  command  and  control  systems  in  an  operationally  realistic  envi¬ 
ronment  in  order  to  perform  decision-making,  practice  staff  procedures  and  co-ordinate  between  headquarters.  ” 
(ACE  CAX  Planners  Course ) 
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A  number  of  groups  of  persons  complement  the  simulation  environments  in  providing  a  realistic  and  challenging 
environment  for  the  exercising  staffs.  They  include: 

(1)  Response  cells,  which  constitute  the  interface  between  the  exercising  staff  and  the  simulation 
environment.  They  represent  all  subordinate  units,  perform  the  corresponding  decision  making 
process,  interact  with  simulated  entities  and  provide  information  feedback  to  the  staffs.  A  growing 
number  of  automated  interfaces  between  simulations  and  NATO  command  and  control  information 
systems  enable  response  cells  to  provide  data  in  the  format  that  staffs  are  familiar  with. 

(2)  A  white  cell,  which  represents  other  elements  that  provide  information  to  the  exercising,  staff  e.g. 
media  or  political  leadership. 

(3)  One  or  many  opposing  or  other  forces  cells  which  manage  other  active  and  simulated  entities.  They 
develop  plans  and  execute  them  in  order  to  meet  the  exercise  objectives. 

(4)  A  directing  staff  which  interacts  with  all  exercise  components  including  the  exercising  staffs  to 
monitor  the  progress  of  the  exercise. 

(5)  An  analysis  team  collects  data  during  the  preparation  and  conduct  of  the  exercises  to  provide 
feedback  on  the  achievement  of  the  exercise  aims  and  objectives. 

Two  distinct  levels  of  decision  making  are  the  typical  focus  of  computer  assisted  exercises  in  a  NATO  context: 

(1)  the  operational  level  of  decision  making  where  the  most  important  problem  areas  that  require 
resolution  center  around  the  assessment  of  threat,  the  specification  of  the  resources  required  to 
achieve  the  assigned  objective  within  the  assessed  threat  environment  and  the  general  allocation  of 
joint  and  combined  resources  to  specific  tactical  tasks.  The  time  frame  of  events  that  is  relevant  to 
the  decision  making  process  at  these  levels  is  expressed  in  weeks  and  days  rather  than  in  minutes. 

(2)  the  level  of  decision  making  that  constitutes  the  transition  between  the  operational  and  the  highest 
level  of  tactical  decision  making.  At  this  level,  single  service  considerations  start  to  become  of 
overriding  influence.  They  are  still  focused  at  the  usage  of  large  structured  groups  of  persons  and 
equipment  and  consider  the  environment  at  a  macro-level.  The  time  frame  that  this  level  of  decision 
making  considers  is  shorter  than  the  previous  level  but  is  still  expressed  in  days  and  hours  rather 
than  minutes. 

The  decision  making  process  is  a  combination  of  qualitative  assessments  and  quantitative  aggregate  data 
processing.  The  associated  information  generated  by  either  the  headquarters’  subordinates  or  other  sources  is 
both  structured  and  unstructured.  Typically  the  higher  the  level  of  decision  making,  the  smaller  the  quantity  of 
structured  information.  Hence  the  greater  need  for  response  cells  to  understand  the  intent  of  the  exercising  staffs 
and  their  need  for  assessments  rather  than  facts. 

The  simulations  that  are  used  to  support  CAXes  in  NATO  have  been  selected  based  on  their  functionality  and 
their  level  of  granularity.  Indeed,  interaction  with  the  simulations  is  typically  carried  out  by  the  response  cells 
and  other  forces  cells  at  the  level  of  the  simulated  entity.  Reporting  from  the  simulations  is  also  typically  at  the 
simulated  entity  level.  Due  to  the  nature  of  NATO  exercises,  the  simulated  entities  have  always  been  relatively 
aggregated  elements  e.g.  army  battalions,  flights  of  aircraft  or  naval  task  groups. 
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2  Changing  Requirements 

The  change  in  NATO’s  security  environment  that  has  taken  place  since  1989  and  the  new  missions  that  NATO 
has  been  called  on  to  perform,  have  had  a  considerable  impact  on  the  types  of  simulation  environments  required 
to  support  the  growing  variety  of  exercise  objectives. 

Specifically  due  to  the  types  of  operations  that  are  currently  undertaken  by  NATO  in  a  peace  support  context, 
there  is  a  growing  need  to  track  the  activities  of  individual  entities  as  well  as  structured  groups  of  entities.  In¬ 
deed,  the  size  of  the  forces  involved  are  relatively  limited.  In  these  operations,  the  decisions  that  are  made  by 
individual  entities  and  at  every  level  of  organization  are  carrying  an  increasing  degree  of  importance  and  there¬ 
fore  of  interest  to  senior  decision  makers.  The  growing  capability  of  small  forces  and  the  effectiveness  of  single 
weapon  systems  contribute  further  to  this  trend.  Both  the  expected  and  unexpected  effects  of  weapon  employ¬ 
ment  need  to  be  represented  in  exercise  simulation  environments  to  provide  a  representative  information  flow  to 
the  exercising  staffs  and  commanders. 

Another  marked  change  in  requirements  is  the  collaboration  with  civilian  organizations  either  governmental  or 
private  in  nature.  Their  activities  need  to  be  represented  as  well  as  their  interaction  with  local  populations. 

All  the  above  elements  require  simulation  environments  for  CAXes  to  include  a  wider  variety  of  entities  with 
behaviours  that  have  not  been  studied  in  this  field  in  the  past.  In  addition  the  interactions  between  the  tradition¬ 
ally  simulated  entities  in  CAX-driving  simulations  and  these  new  entities  are  not  well  structured  and  understood. 
Overall,  there  is  a  tendency  to  demand  a  growing  level  of  granularity  in  order  to  understand  the  behaviour  of  the 
entire  set  of  entities. 

An  aspect  that  complicates  the  development  of  simulation  environments  that  meet  these  changing  requirements 
is  the  increased  usage  in  NATO  of  direct  interfaces  between  the  simulations  and  the  command  and  control  in¬ 
formation  systems  (CCIS)  used  by  the  exercising  staffs.  These  interfaces  include  such  capabilities  as  automated 
report  generation  in  a  format  that  can  be  processed  automatically  by  a  CCIS,  the  provision  of  air  and  maritime 
track  data  but  also  the  processing  of  structured  order  sets  produced  by  the  exercising  staffs.  The  usage  of  these 
interfaces  limits  the  ability  of  the  exercise  control  organisation  to  influence  the  course  of  the  simulated  events  in 
any  intrusive  manner.  Hence  control  needs  to  be  executed  with  greater  insight.  Better  fidelity  of  entity 
behaviours  is  expected  due  to  this  increased  visibility.  The  ability  to  explain  the  occurrence  of  certain  unex¬ 
pected  and  apparently  illogical  events  is  critical  in  achieving  confidence  in  the  simulation  environment  used  to 
support  a  CAX.  Conversely,  exercising  staffs  need  to  take  sufficient  care  in  the  development  of  plans,  which  are 
transmitted  as  structured  tasks  to  automated  entities.  Usually  the  simulated  entities  have  limited  ability  to  vali¬ 
date  the  tasking  and  may  therefore  execute  errors  in  a  perfect  manner  rather  than  provide  some  form  of  feedback 
requesting  confirmation  of  the  tasking. 


3  Solutions  and  Constraints 

In  order  to  respond  to  the  change  in  requirements  described  in  the  previous  section,  a  number  of  different  ap¬ 
proaches  have  been  proposed  and  applied  in  the  NATO  context.  Most  notably,  a  resurgence  of  purely  scripted 
exercises  or  largely  scripted  CAXes  has  been  observed.  The  traditional  problem,  associated  with  scripted 
exercises,  of  providing  consistent  responses  over  time  to  the  exercising  staffs  and  commanders  with  the  required 
level  of  detail  has  been  re-discovered.  The  complexity  of  managing  the  interactions  between  a  wide  variety  of 
entities  and  of  conveying  the  perceptions  of  opposing  or  non-aligned  entities  cannot  be  resolved  in  this  manner. 
Hence  exercise  effectiveness  has  been  limited  and  this  approach  can  only  be  applied  to  exercises  that  focus  on  a 
very  limited  set  of  objectives  and  that  aim  to  exercise  a  limited  group  of  people.  The  facets  associated  with  a 
combined  joint  operation  in  a  multi-national  and  multi-party  environment  cannot  be  simulated  using  this  ap¬ 
proach. 
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Other  approaches  are  based  on  simulation  technology.  They  can  be  classed  in  the  following  categories: 

(1)  the  introduction  of  greater  granularity  in  existing  and  proven  aggregate  simulations. 

(2)  the  search  for  simulations  that  have  a  greater  degree  of  granularity  whilst  maintaining  a  wide 
spectrum  of  functions. 

(3)  the  proposed  connection  between  aggregate  and  detailed  simulations  or  between  complementary 
detailed  simulations. 

(4)  the  development  of  new  simulations. 

All  these  approaches  focus  on  achieving  the  required  detailed  level  of  granularity  in  the  simulated  entities.  They 
also  assume  that  interaction  with  the  simulation(s)  for  order  input  and  information  retrieval,  must  take  place  at 
this  level  of  detail.  Therefore,  they  require  the  utilisation  of  large  amounts  of  augmentation  personnel  to  bridge 
the  gap  between  simulation  and  exercising  staffs.  However  the  number  of  available  augmentees  is  decreasing. 
Due  to  the  rise  in  numbers  of  exercises  to  meet  the  larger  set  of  operational  tasks,  they  are  also  in  greater  de¬ 
mand.  Consistent  reductions  in  exercise  budgets  further  limit  the  deployment  of  augmentation  personnel.  Even  in 
the  case  that  numbers  of  people  and  funds  were  available,  it  has  been  noted  that  there  is  great  variance  in  the 
skill  level  of  the  augmentation  personnel  and  that  this  variance  detracts  significantly  from  the  achievement  of 
exercise  objectives. 

Another  element  that  needs  to  be  taken  into  account,  is  the  considerable  increase  in  exercise  preparation  time 
lines  due  to  the  more  complex  simulation  data  base  development  process.  Indeed  more  creative  and  lateral 
thinking  is  needed  when  applying  existing  simulations  and  more  development  effort  is  required  when  building 
data  bases  for  several  simulations  and  ensuring  their  consistency.  The  uncertainty  concerning  the  resulting  be¬ 
haviour  of  the  simulations  does  not  contribute  to  a  smooth  and  consistent  process. 

From  a  technical  perspective,  it  must  also  be  noted  that  the  limited  resources  available  to  develop  and  evolve 
simulation  environments  prevent  the  proliferation  of  new  simulations  based  on  new  requirements. 

Therefore  we  must  conclude  that  without  a  complementary  approach  to  reduce  the  complexity  and  detail  of  the 
interaction  with  the  simulation  environments  that  are  used  in  CAXes  and  a  focus  on  the  exercise  preparation 
process  also,  these  approaches  cannot  be  applied  in  cost-effective  manner. 


4  The  Need  for  Human  Behaviour  Representation 

It  becomes  apparent  from  the  previous  section  that  the  problem  of  simulating  with  greater  detail  while  inter¬ 
acting  at  an  aggregate  level  needs  to  be  resolved  in  a  structural  manner.  Therefore,  it  is  necessary  to  augment  the 
description  of  simulated  entities  with  more  complex  behavioural  representations  in  particular  in  the  areas  of  de¬ 
cision  making  and  information  processing. 

In  addition,  there  is  a  requirement  for  a  more  formal  meta-model  of  the  simulated  entities  to  enable  their  proper 
configuration  and  their  associated  entities  during  the  exercise  preparation  process.  In  the  context  of  this  paper, 
we  will  limit  the  discussion  to  the  entities  that  are  being  simulated. 

The  issue  of  the  validation  of  simulation  results  also  requires  an  explicit  representation  of  the  behavioural 
process  of  the  simulated  entities.  Not  only  the  actions  of  entities  but  their  rationale  needs  to  be  reproducible  and 
available  for  inspection.  Hence  the  following  characteristics  of  an  entity  need  to  be  described  explicitly: 

(1)  the  capability  to  maintain  a  perception  of  the  state  of  the  world  and  how  it  pursues  this  objective, 

(2)  the  manner  with  which  it  assesses  potential  changes  in  the  state  of  the  world  and  its  ability  to  apply 
this  process, 
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(3)  the  ability  to  receive  and  interpret  taskings, 

(4)  the  manner  with  which  taskings  are  interpreted, 

(5)  the  ability  to  communicate  with  other  entities  that  are  capable  of  providing  useful  information  and 
that  in  turn  may  need  data. 

Obviously  when  instantiated  in  the  simulation  execution  some  level  of  variance  needs  to  be  introduced  to  ensure 
a  non- stereotypical  and  reasonably  unpredictable  behaviour.  These  characteristics  can  be  used  to  describe  indi¬ 
vidual  and  groups  of  humans. 

In  addition  the  process  that  entities  apply  to  adapt  and  change  their  behaviour  to  achieve  certain  goals,  needs  to 
be  defined.  Goals  could  be  expressed  in  terms  of  intrinsic  goals  e.g.  survival,  or  externally  driven  goals  e.g. 
tasking  by  interacting  personnel  or  other  entities.  Changes  in  behaviour  could  be  temporary  or  become  perma¬ 
nent  according  to  some  explicitly  described  process. 

Due  to  the  considerable  change  in  requirements  described  in  the  previous  section,  the  spectrum  of  human  be¬ 
haviour  that  needs  to  be  represented  is  very  broad.  It  includes: 

(1)  military  staffs  and  decision  makers  representing  the  subordinates  of  the  exercising  staffs  and 
commanders  as  well  as  the  crews  operating  vehicles  or  pilots  flying  aircraft  and  all  the  intermediate 
levels  of  decision  making  and  information  processing 

(2)  Non-Governmental  and  Private  Volunteer  Organisations  as  groups  and  as  individuals 

(3)  civilian  population  groups  and  key  individuals 

(4)  other  military  force  structures  described  in  a  similar  manner  as  the  own  forces 

(5)  national  agencies  either  political  and  military,  capable  of  providing  additional  information  or 
guidance 

(6)  commercial  and  private  groups  or  companies  that  can  provide  resources  e.g.  transportation  assets  or 
relevant  information  e.g.  news,  terrain  or  weather  data. 

The  diverse  nature  of  the  entities  listed  above  and  the  many  factors  that  can  influence  their  behaviour,  indicates 
that  the  task  of  modelling  them  will  not  be  an  easy  one.  However  it  is  essential  to  start  introducing  corresponding 
behavioural  models  in  our  simulation  environments  to  provide  a  sufficiently  complete  representation  of  the  envi¬ 
ronment  in  which  senior  military  decision  makers  and  their  staffs  will  be  placed  in  most  future  operations.  The 
introduction  of  automated  behaviour  is  critical  in  providing  a  consistent  quality  of  training  and  exercising  and  in 
making  it  affordable. 

In  addition  to  modelling  the  ability  of  these  entities  to  gather  data,  to  assess  situations,  to  evaluate  courses  of 
action,  to  decide  on  a  preferred  path,  to  communicate  it  and  to  execute  it,  close  attention  must  be  given  to  the 
fact  that  these  behaviours  will  change  over  time.  The  model  development  cycle  must  therefore  be  shorter  than 
the  actual  behavioural  adaptation  cycle.  Ensuring  an  adaptive  design  to  the  modelling  of  human  behaviour  will 
be  key  to  its  continued  success  and  utility  in  an  exercising  environment  designed  for  high-level  staff  and  deci¬ 
sion  makers. 
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Other  Forces/Actors 


o 

Other  Forces/Actors 


Other  Forces/Actors 


Emilia lion 


Orianraiad  n't  two  JavaJs  prlrnari] j 


Firs; i  lavaJ:  OparadonaJ  Java] 

•>  Main  Tasks: 

-Tnraai  assassrnani: 

-Alj£>c-||jq||of  rasourcas  io  iaedeaidaeisjon  rnakars 
■’jpoeus  on  joi|li  co/nMfjad  usa|ja  of  forcas:  Corpse  air 
rorca  co/nposidon,  /narid/na  iask  forcas 
'•Tima  franja:  v/aaks,  days 


-I'Jloro  dohiiiod  nssossmonis 

—Mora  omphcisis  on  singly  sor/ica  eonsidarsiiionsBh  jpJri£ 
oonibAi 

'■Focus  oxj  divisions,  v\t lores  iissoi  aJ Joe-id o||£o  rusks* 
rnuriurna  rusk  groups 
■'Tims  frnms:  dnys 


MWUMU  FiEQUiiiBMmrs  ill 


Psjsica  Suppori:  Op£rj]£]ofJ3 

^  rJ urrj-irji i-iri'irj  £ii d 
■>  Diotio'zsr  fiyJisf 
■‘osuro'n  and  Fiaacua 
jPsuos  Kaaplng 
•'PSiica  Enforearnsni 

Irnplanjaniad  through  Oombinsd  Join:  Task  For 
oonospi 

■’T'jiJDrad  hbnfJz\i\nribr5 

■‘Forms d  by  paraonnaJ  from  yariDiJ3  HQa 


MSMnanm  mmum 


jj 


Laval  of  yranuJariiy 
■•Division,  EiricjadSjEiaiiaJion  and  ba Joy/ 

-•oinijJa  aircraft  or  haiicopiar 
■*  Dincjia  ship 
-Taiiorad  small  forca 

■»  Addons  of  individual  ananas  and  shall  associated 
affaci: 

-•Sffaci  of  sincjla  rasoarca  or  y/aapon  amploymans 


-'Tima  frarna:  days^ijoars,  ruinates 


jxJorj-irjiJ]iiiry: 

-  idyn-Go'/armnanhil  and  Jriiarnadonal  Orysinfeiiiion 

-  Lod-jJ  popuJ-iiion 

-  Co/mnarci-iJ  aniiiiss  a.cp  snips,  yirJina: 

-  I'Jlsdi-i 

-  Specific  parsons  e.cj.  Jsydership 


b-ih-i'/iour,  daDisiorj  milking  -md  infomisiiion 
^cbsinga 

-Mdasd  io  coniroJ  airjd  s^pJ-iin  sniiiy  b-ihiEiour 

-*  LavaJ  of  bfrori  -md  azparitea  of  rlboponob  calls;  iniibfi 
graaiar 
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LriECaxJTjpVy  FiEQUJFiSJ'JjMlTSJ  (5) 


DifBzi  in'tBrrd'jB  y/iih  cor/jj nsi/jd  and  conirol  sysianj 
jAJJovy  i-iiJorsd  si-iff  id  =bibrcJ5=!  yyiih  v/brkihsj 
ynyiron/nani 


Bshii'/iour  yf  siiyjuJiJiad  yyDrJdl  i^crSiidrjcjiy  obvious  io 
o,sorcisir]£j  si* i/f  'iJJoy/i/yyJass  iniorybbiibh  by  b^ltfelso 
couiroi  io  “ii,i”  probioins 


dynamic  a  crip  any  during  yzacaban 

^TradiiianaJ  prabiama  ra-accur:  rnairjiain  canaiaialii 
joirjt  parcapdan,  iima  and  apnea  canaiaianey, 
Jayiabca  iibpJicnbana  alsieiiana^  praviaian  af  dainiiad 
iniaiiiyanca  daia 


OJjJy  anccaaariJj  far  ainnii  a,iarciaa  nudiabea 


Fi£C£]NJT  SOLUTJOidS  (2) 

Bir/juJ'jiiorj-biisad  solution-; 

••Add  rnoro  dofeii  to  pro'/or j  ucjcjroyrife 
sinjufetions^rroichincj  basic  rnodoJJin&j  concept 

-,U3s  moro  dofeifed  simulations:  vary  few  joint 
simulations  availably 

-  Combine  zii)L)rbi)uib  and  dataifed  simulations  ihrouyh 
modabintaroparability  protocols 


•»  Combina  conlpfemaniary  dataiiad  simulations 
through  modal-intyropyrabiJlty  pro iocols 


FiZCEHT  30L.UTJQ2B  (3) 


Common  problems  to  cu front  solutions 
■>  lilfjc-iri-ii/jiy  of  bifb'j'tivbnbzz  of  soluilons 


CYzh  -lyd  b/.'jbr't\2b  of  oon'tro J  siruciuj 


■*  Jljcro-isod  prap-ir-idorj  d/uo 


VVJ-J  Y  HUMAjxJ  E^j-JAVJOUR 
P£Pfi£G£]xJTAT J  Did  ? 

Explicit  rapras;aniai:ion  of  bahaviourai  /nodais;  for  aii 
acdva  andiias;  yyiJJ  raduca  iha  JavaJ  of  inraracdon  of 
a>iarcis;a  conrroJ  oiaff  jvj d j  snrnuiadon  anvironrnanrs; 
-•Padncdon  in  s;cripdnsj  s;iaff 
•'Fiaducdon  in  coniroiiar  iniarvandon 
Acjgracjara  anddas  capabia  of  da-acjcjragadncj 
j  Groups;  in  s;ub-£|roups; 

•*  Groups;  inio  individuals; 

-*  Groups;  i|iio  co/nbinadons;  o|  sjroups;  and  individuals; 
Eahaviour  can  ba  iracad  and  vaJidadon  of  draining 
anvironmani  parforrnad 
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WH  Y  HUMAjJ  EiHriAViOUFl 
rtEPFiZ3EN7AmnON  ? 


Orii)fjzi\  in  raprasandng  bra-id'h  of  racjuirad  aniidao 
and  ihair  ainjijJisjnaoLJa  in  lb  rnoi)  or  is 
j  Cansiaiani  rapraaaniarian  v/iih  sa/mnanaufsiia  Ja'/aJ 
of  information 

j  Can not  ba  par/annad  manually  dua  to  compla^liy  and 
asaociaiad  rnanpov/ar  for  rnanacjarnani 
Criiiaal  in  aeniavincj  mora  affaebva  uonncjuraiion 
and  aaiup  of  a>iaruiaa  an'/ironrnani 
•*  Ability  to  aalaai  from  a,dai:in£j  aaia  raihar  ihan  ra- 
invani 

j  Ability  to  foracaai:  azarciaa  flov/ 
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V'jri'irjca  in  behaviour  or  si/nilor  oniiiioo  whon 
insisinii-iiod 

•’Avoid  oiorooiypioriJ,  y-ioiJy  prodibiiibJo  boh-T/Jours 


E^plioli  roproooni-iiion  of  bohsivlouniJ  sidsiphiiion 
prooooo  oiihor  iornporory  or  pormononi 
•’Analysis  of  own  aciions  and  abiliiy  io  loam 
•* Rapr  asljji iaii op  pirnornory  ojooluiions  io  previous 
oroblorn  siiuaiions 


AbiJiiy  io  dovolop  now  J-IBRs  wiihin  rojjuirornonis 
dovolop/noni  iirno  frarno 
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